A novel aerobic, Gram-staining-negative bacterium, designated strain LAM-WHM-ZC T , was isolated from coastal sediment samples from the Bohai Sea, near Yantai, China. Cells of LAM-WHM-ZC T were non-motile, short-rod-or coccoid-shaped. The temperature and pH ranges for growth were 4-40 8C (optimum: 20-33 8C) and pH 5-9 (optimum: pH 7.5). The strain did not require NaCl for growth but tolerated up to 10 % NaCl (w/v). The major fatty acids of strain LAM-WHM-ZC T were summed feature 3, C 12 : 0 , C 16 : 0 , summed feature 2 and summed feature 8. The predominant respiratory quinone was ubiquinone Q-8. 
33.5¡2.2 %, 28.4¡1.8 % and 13.7¡0.8 %, respectively. Based on its phenotypic and genotypic properties, strain LAM-WHM-ZC T is suggested to represent a novel species of the genus Oceanisphaera, for which the name Oceanisphaera psychrotolerans sp. nov. is proposed. The type strain is LAM-WHM-ZC T (5ACCC 06516
The genus Oceanisphaera was first described by Romanenko et al. (2003) with Oceanisphaera litoralis as the type species. At the time of writing, the genus Oceanisphaera is comprised of six recognized species (http://www.bacterio.net/m/ oceanisphaera.html): O. litoralis (Romanenko et al., 2003) , Oceanisphaera donghaensis (Park et al., 2006) , Oceanisphaera ostreae (Choi et al., 2011) , Oceanisphaera sediminis (Shin et al., 2012) , Oceanisphaera arctica (Srinivas et al., 2012) and Oceanisphaera profunda (Xu et al., 2014) . Members of the genus are aerobic, psychrotolerant and moderately halophilic. While studying the bacterial diversity of coastal sediment samples of Bohai Sea, Yantai city, China, a strain resembling members of the genus Oceanisphaera, designated LAM-WHM-ZC T , was isolated. On the basis of its phenotypic, phylogenetic and chemotaxonomic characteristics, the new isolate was considered to represent a novel species within the genus Oceanisphaera.
Strain LAM-WHM-ZC
T was isolated from a coastal sediment sample. Isolation was carried out by using a standard dilution-plating method on tryptic soy agar (TSA) plates (BD/Difco) at 15 8C. Gram staining was determined by using the standard method described by Smibert & Krieg (1994) . Cellular motility was examined using a semi-solid agar medium (Tittsler & Sandholzer, 1936) . Growth under anaerobic conditions was tested in tryptic soy broth (TSB) medium (BD/Difco) in Hungate tubes filled with oxygen-free N 2 at 30 8C (Ruan et al., 2014) . Catalase and oxidase activities were confirmed by observing bubble production in 3 % (v/v) hydrogen peroxide solution and using 1 % (w/v) tetramethyl-p-phenylenediamine, respectively (Shin et al., 2012) . Cells of strain LAM-WHM-ZC T in the exponential phase were collected to investigate the morphological and physiological characteristics using a light microscope (model 80i, Nikon) and a transmission electron microscope (model 7500, Hitachi). Growth at different temperatures (4, 10, 15, 30, 35, 40 and 45 8C) and pH values (4, 4.5, 5, 6, 7, 8, 9, 10, 10.5 and 11) were determined in TSB medium. NaCl concentrations (0, 0.5, 1, 2, 3, 4, 5, 6, 7, 8, 10, 11 and 12 %) for growth were determined in a medium prepared according to the formula of TSB except that NaCl was excluded. Growth rates were determined by monitoring the increase in OD 600 . All tests were independently performed in duplicate. The medium was adjusted to the desired pH by using sterile solutions of citric acid/Na 2 HPO 4 (pH 4.0 to 5.0), Na 2 HPO 4 /NaH 2 PO 4 buffer (pH 6.0 to 8.0), NaHCO 3 / Na 2 CO 3 buffer (pH 9.0 to 10.0) and Na 2 HPO 4 /NaOH buffer (pH 11.0).
Cells of strain LAM-WHM-ZC
T were Gram-staining-negative, aerobic, non-motile, oxidase-positive, catalase-positive and short-rod-shaped or coccoid with a cell size of 0.6-0.9 mm in diameter as shown in Fig. 1 . Strain LAM-WHM-ZC T formed slightly brown colonies with transparent regular edges on TSA medium after incubation for 36 h. The isolate could grow in 0-10 % NaCl (w/v) (optimum: 5 %), at a pH range of pH 5-9 (optimum: pH 7.5) and at a temperature range of 4-40 8C (optimum: 20-33 8C).
Sole-carbon-source assimilation tests were performed by using a Biolog GP2 MicroPlate; the reaction results were read automatically by a Biolog Micro Station after incubation for 24 h and 48 h or longer until dye reduction became stable. Analyses of enzyme activities and acid production from carbohydrates were conducted by using API ZYM, API 50CH and API 20NE test kits (bioMérieux) according to the manufacturer's instructions; the results were recorded as suggested in the instructions. The comparison of the physiological characteristics between strain LAM-WHM-ZC T and its reference strains is shown in Table 1 .
Bacterial genomic DNA was extracted and purified as described by Marmur (1961) . A Nanodrop 2000 (Thermo Scientific) was used to check the purity and concentration of DNA in each sample. The 16S rRNA gene was amplified by PCR with the universal bacterial primers 27F and 1492R (Weisburg et al., 1991) . Purified PCR products were cloned into pGEM-T vector and sequenced by Life Technologies (Shanghai, China). Sequence similarity and multiple sequence alignment were analysed by the EzTaxon-e service (Kim et al., 2012) and CLUSTAL W (Thompson et al., 1994) . The MEGA 6 program package (Tamura et al., 2013) was used to reconstruct phylogenetic trees by the neighbourjoining method (Saitou & Nei, 1987) and maximumparsimony method (Fitch, 1971) , which were evaluated by 1000-replication bootstrap analysis as described by Felsenstein (1985) . DNA-DNA reassociation values of strain LAM-WHM-ZCT and the reference strains were determined by measuring the renaturation rates of denatured DNAs as recommended by De Ley et al. (1970) and Huss et al. (1983) . The DNA G+C content was determined by the thermal-denaturation method (Marmur & Doty, 1962) by using a Beckman DU 800 spectrophotometer (Beckman Coulter), with Escherichia coli K-12 as the reference strain. In the phylogenetic analysis based on 16S rRNA gene sequence, strain LAM-WHM-ZC T clustered within the genus Oceanisphaera. The phylogenetic tree reconstructed using the neighbour-joining method is shown in Fig. 2 and that generated using the maximum-parsimony method is shown in Fig. S1 available in the online Supplementary Material. The DNA G+C content of strain LAM-WHM-ZC T was 59.3 mol%; this value is in the range reported for members of the genus Oceanisphaera. Chemotaxonomic analyses were executed on strain LAM-WHM-ZC T and the reference strains under the same conditions. All strains were incubated in TSB medium. Cells were harvested in the late exponential phase of growth at 30 8C after 24 h. For analysis of cellular fatty acids, the samples were saponified, methylated and extracted according to the manufacturer's instructions as described by Sakamoto et al. (2002) . The fatty acids was identified and quantified using the Sherlock Microbial Identification System with the standard MIS Library Generation Software (version 6.0 and date 4, Microbial ID) and a 6890N gas chromatograph (Agilent). The respiratory quinones were T . All of the data were from this study except where indicated. Data for carbon-source assimilation, acid production from carbohydrates and enzyme activities were determined using Biolog GN2 MicroPlate, API 50CH, API ZYM and 20NE test strips. All of the strains contained Q-8 as the major respiratory quinone and were positive for leucine arylamidase, naphthol-AS-BI-phosphohydrolase, catalase and oxidase activities and nitrate reduction, weakly positive in valine arylamidase activity and negative for indole production. +, Positive; 2, negative; W, weakly positive reaction. analysed by using reverse-phase HPLC as described by Komagata & Suzuki (1987) . The polar lipids were extracted and separated on a silica gel plate (10610 cm; Merck) (Kates, 1986) and further analysed using the methods described by Minnikin et al. (1984) and Xu et al. (2011) . Molybdatophosphoric acid was used to reveal total polar lipids. Aminolipids were determined using ninhydrin reagent and phospholipids were identified using Zinzadze reagent. The results were analysed as described by Fang et al. (2012) .
Strain LAM-WHM-ZC T contained C 12 : 0 (16.2 %), C 16 : 0 (15.9 %) and summed features 2 (11.9 %), 3 (24.5 %) and 8 (9.9 %) as the major fatty acids. The predominant fatty acids in the novel strain were the same as or similar to those of the reference strains in this study, while trace amounts of C 19 : 0 were found only in strain LAM-WHM-ZC T when compared with strains of species in the genus Oceanisphaera, and the proportions of C 20 : 0 , C 12 : 0 3-OH, C 13 : 0 2-OH, anteiso-C 14 : 0 and summed feature 9 were found to be a little higher than those of the reference strains. The exact comparison between strain LAM-WHM-ZC T and the reference strains is shown in Table 2 . The predominant respiratory quinone was ubiquinone Q-8, which was consistent with the affiliation to the genus Oceanisphaera (Choi et al., 2011) . When compared with strains of species within the genus Oceanisphaera, the major polar lipids, namely diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, were found to be the same, while the minor components varied among strains, and strain LAM-WHM-ZC T had one phospholipid and four unidentified glycolipids as the minor components (Fig. S2) .
Based on the differential phenotypic, phylogenetic and genotypic characteristics, strain LAM-WHM-ZC T is considered to represent a novel species of the genus Oceanisphaera, for which the name Oceanisphaera psychrotolerans sp. nov. is proposed.
Description of Oceanisphaera psychrotolerans sp. nov.
Oceanisphaera psychrotolerans (psy.chro.to9ler.ans. Gr. adj. psychros cold; L. part. tolerans tolerating; N.L. part. adj. psychrotolerans tolerating cold temperature).
Oceanisphaera sediminis KACC 15117 T (HQ171441)
Oceanisphaera donghaensis KCTC 12522 T (DQ190441 )
Oceanisphaera litoralis DSM 15406 T (AJ550470)
Oceanisphaera arctica KCTC 23013 T (FN377705)
Oceanishaerra psychrotolerans LAM-WHM-ZC ( KF418814)
Oceanisphaera ostreae T-w6 T (HQ340607)
Oceanisphaera profunda SM1222 T (KF591598)
Zobellella denitrificans ZD1 T (DQ195675)
Zobellella aerophila JC2671 T (HM475140)
Oceanimonas doudoroffii MBIC1298 T (AB019390)
Oceanimonas smirnovii 31-13 T (AY538714)
Oceanimonas baumannii GB6 T (AF168367)
Celerinatantimonas diazotrophica S-G2-2 T (DQ913890)
Shewanella litorisediminis SMK1-12 T (JQ824139)
Pantoea septica LMG 5345 T (EU216734)
Gallaecimonas pentaromativorans Cells are aerobic, Gram-staining-negative, non-motile, oxidase-positive, catalase-positive and short rods or coccoid (0.6-0.9 mm in diameter). Colonies on TSA medium are light brown with transparent, regular edges. Growth occurs at 4-40uC (optimum: 20-33uC) , in the presence of 0-10 % NaCl(optimum: 5 %) and at pH 5-9 (optimum: pH 7.5). The type strain is LAM-WHM-ZC T (5ACCC 06516 T 5JCM 30466 T ), which was isolated from a coastal sediment sample from the Bohai Sea. The DNA G+C content of the type strain is 59.3 mol% as determined using the melting temperature (T m ) method. *Summed features represent groups of two or more fatty acids that cannot be separated by GLC with the MIDI system in this study. Summed feature 2 comprises one or more of C 12 : 0 aldehyde and/ or an unknown fatty acid with an equivalent chain-length of 10.9525. Summed feature 3 comprises one or more of C 16 : 1 v7c and/or C 16 : 1 v6c. Summed feature 8 comprises one or more of C 18 : 1 v7c and/or C 18 : 1 v6c. Summed feature 9 comprises one or more of C 16 : 0 10-methyl and/or iso-C 17 : 1 v9c.
